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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a memory film which can be 
actuated at low voltage and a method for fabricating the film. 
SOLUTION: An insulation film is formed on a semiconductor 
substrate as a first electrode. A first conductive film 1 13 is formed 
on a first insulation film 112. A second insulation film 112B is 
formed on the surface of the first conductive film 1 13. A third 
insulation film containing conductive fine particles 114 and 115 is 
formed on the second insulation film 112B. A second conductive 
film to be a second electrode is formed on the third insulation film. 
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im?m i ] mi commit* 2>*m&m& ±icm 1 © 
±szm i <ommm±icm i <Dmnwm*Bf&TZJM 

4. 

XiBlfl 1 ©*Pif«g©*®teffl 2 CDje^^^fiS-T *x 
a4. 

XfBlfl2 ©iffilt^K^IItt©^^^**!^ <D&m 

*Bfc$ 4 *^tf c i 4 -r 4 ^ * y fliotsi 
[f**3® 2 ] st*^ i tciatgcD^ * y ^(omm-mit-c 

i, 

±fe^»©^si[T-cD^ffitc^ 3 ©$ggfug*?&j&T4x 
a4 #>6 & 4— at©xa£ . 

4>fc< £4> l[5tfT5C±#:>6&4C££^i&4Tr4^* 
[W*^3 3 i»*^2 tctatg©^^ yjR©53Jt^ffi(c 
±E— &©xa*, 2 IhIXW 3 HKt *> C L <!: "T 4 

[ffjjca4] t»^2XK3©i,>-r^*HcfetscD^* 

';jH©Ssfi§:fri£«:fc^-c. 

_hte«m^M©^® tcm 2 ottttAteflftsr 4xa4 ± 
±ib» i <ommm±itm i ©«n#jii£ff$j5ir4xa 

jjasi i <Dmmfrm&&&£i&m&i> o < b*mi&* 
yBi©fijft3Srt*«c*»c»T. 

±Efl» 1 03»«f«Rtt^ y 3 >*66 0 . 

±e» 1 7i3sn 3 »rnfei' y = >MftM^ 

4 c 4 £1$S44 -r 4 * * y 
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[I«5J?^ 7 } JHMHHILhfC* l ©i&t&IISrMJjjS-r * 

lit. 
4. 

JJB^NJMl*iW*g|±«:S i 2 H, jtfXXISS iH ( * 
X©— #S L- < ttW#*«tf «r^A L- T*aH*tt* 

£j*rr4xa4 > 

Mfburwi©Btfb**JB«EU * i <z>¥3M*<z>fKfr7- 
«r^RR-r.sxa4. 

C 4 * W« 4 r 4 V * «J JRCDHjfi^£. 

20 Jje*W»**tt«*»SKbT*IH4. 

±E^HW*5»tWBJb«cS i>H, tfxXttS i H. # 
x©— t*W**dtr*f^*a»AL'C4s««*«* 

JJBA4UR49mWD— SB&tf±iB*aK*t6E©-SB*8& 
ttf b Oft* 1 OMf bR^JAL . » 1 G^WttOlMfrf 
=&0fiS-T4X«4. 

±ib* i <omtm±u:W2 <Dmm#<Dm$L*&Bt8fr2> 
±ib^2 <Dmm<*<Dm&*mwic%i3<Dtmm*:&f8L? 

30 5ISt, 

xtBSd 3 (Dmmm-tic m 2 *^ss-r 4 xe 4 

*dt» e ± * W« 4 * 4 * y «i©i53l^ft. 

Hi, 

1 oieii^K«Kiiaw*a*»Jisr *xs 

4. 

JbK#HMMs*«5«*JBfiM-SXa©«. AMPafiJ-B-T 
«:JiE?PJWt*aW*iLhK: S i a H e ^XiiSiH, 

40 44fiJf4Xg4. 

m>— sn&mtu-cm 1 <DMim*Bf&is. m 1 ©¥^ 

XIBffl 1 ©g?<bM±«c^2 (D9««HR«^r 4114 

[is^s 1 0 3 1 ©«a^)g*^fiX-r 

4xa4, 

so XiB2Nif?^#!«*«a5-r4xa©^ AMPa&1±T 
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it±3&&§km¥mfom±.K. s i , h. ^xbs i h« 

±fanr 2 (om-m&ozmtL^-mwbzm 3 
±tairr 3 <Dnmm±-icm 2 ©a*mf*j®£7i5j?£-r sut 
[fitsi 1 ] tt^77!)Mi o©t,>-m*Hciais© 

_kia#JI1?^f*Ig£-t«CS i 2 He XXXteS iH< a 

z>TM<oikit . ^mwsc-a-r k r - - ji/*ffc >-t 

[W3S>S12] HI 1 ©H&£&&^il#gt&£. 
JJBJB 1 <Dtmm±lcBf8.2tlTcm 1 ©2g^«H£, 

±mm 1 ©awftH-tKJi&a&s n^m**©^*^*^ 

t?lfl3©i|fe!i^£. 

±seifi 3 <Dtmm±(<cBm 3 nfcin 2 ©us £ & &m 2 

OWBttM £ * C £ £^14 £ f Z * * V K. 
[IS3tsi3] if^i 2(cfB$S©^- ; eyM«:*it,i 
r. ±ia^3©*e^MK^*n^^s(*©ss^©{4^ 

53*SW(C 7 > ^ "C* £ C £ Sr^lfc £ t y n. 

\wm. 1 4 ] n^g 1 2 icteis©y * y jkcc*s<,> 
t. 

±Msm 3 n 

±ib» 1 ©sssttisrcjas-rssi 1 (omn&oiwgfr 
£, 

±mm 1 <D¥m#<D'&fiL+<Dm&±.y;icmmTz>m2<D 
a&m#©<a mi*9m(mc -9 > # a -e* -s c £ &&m±-r 

it 

m?m 1 5 ] stjfcj® 1 4 tcflBato^atttiatfcisi* 

■c. 

±ss.m 1 ©«m*M£. ±tai& 1 ©**m*©$«4^-£© 
mm* s, ii, 

±IB» 3 ©»[£Ig©JIt S ©W^Wt * £ £ » . 
W£ 2H+ S, 

[IIWBB 1 6 ] 1*489 1 2 TbM 1 5 ©»,»m*»«:ia» 
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item i oaraftutttf •;=»>*» e>«c o . 

±b* i sow 3 <Dmkmm>-rtii>^ y a >®Kts@#> 

_u^m#<DSfttt?-» ~> y 3 > *» e> «c * c £ 1 r 
*^*yjB. 

[1*391 1 7 ] 1 2 TbM 1 6 ©^TtiJt»HciBt8 

©y^eyjBKctoti-c, 

±iE*l (Dffimm<Dm$te2 n m~5 nratSO, 
±SB^mft:©SS:!&^-©iiLS« 3niD-7nmr*5Ci 
10 *«H»ir*^*UBI. 

[1*33118] SSJittSh^^foy- hlfilt 

JBSasswos i 2 75M i 7 ©c »-rn#>(CBEiS© ^ * y 

^ft*Ci*»«4r4V*y3R^. 
[IS3J^ i 9 ] if*« l 8 tciatg©^ * SR-f-tcfco 
•c. so is«±(cM$nfcci4«tt5>*'j 

[8»#js 2 o ] it &m i 8 xtt i 9 sciatg©^ * y * 

[1**^2 1 ] ¥tttiii«)MIIc, —^tcmfO 

±E««ttfliWrt©*6fT©»»f»)isiy«»f«:. -en-en 

- h KBCf «WRR>«7 - F«W*. 1 2 7S 

30 in ©c^-rn^fctaiE©^^ y «*^-L"csiStt«i« 

F*3©^ + & <fe 9 (CBSW en. 

_tE3NWE»«_h«:. Jhia— h u- hccji?>-^ 
» l ©tr 9 H— ojSttWMrtottfr ©K-ffliJ©iff 

•5{c^P,n-5££4>{c, ±IB— ^IfiJtc^ h U- h«:5i 
0*-SH2©tr y h^AJ. PJ— ©ffite«J?SF*3-C4fcTf©fl!i;£r 

±iB»i©tr^ fU2.©tr9 h«a*s-en-enttT{c 
sn, 

•c5ie>'.sa^©s^fttfl^* 1 ±ta-^(fi](cstt^^rfij 
(ciLtM-cffSsnt, po«9jR^^mn4i(om 

50 ±E«Stt««rt©tttf©»»r*)iEl/«»f«:. 
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j^Jfcj&Sft-t. isj— ©rg&0^rt-e^o^^±fa^iW 

Wfi*15I«©fBKc^ft-eft + *^®7iS5ca?>6*a, 

- h <<cmvz>mk<DK>- nm**. ^ft-eftiMwi 1 2 7b 

SI 7©l^ftaHcfaiS©^*yjK£^UTgr££*I^ 
F»3© =f- + ^Jl^iULhSriS-S ct 5 (CfgW 6ft. 

Jdiotrv hM#. IhJ— ©^^rt©&tT©>tffliJ©*T 

5tcf9:we>ft£<h<bMc. ±ta— ^ifijcc^ h u- htcai 

!>*5^2©fcr^ hifgrti. PI— ©Ste^F^^©^ 
©flW©Jr 0 iS U SiBf K8W 6 ft /ciia^i&^&ftfcSWJi 

_kiam 1 ©e-* S2©ei. higw-eft-eftflrRc 

#-r z±iz*i&?tmnm.wt = > * f 

sft. 

^ *j±ia?gtt^ii8^«^;-r set ^iii -r zmmmz 20 

[tisfas 2 3 ] 2 1 x« 2 2 ccfais©¥zgtfia 

_Lt a v - k as© 5 Jiia * * jMRVLtccff ? -s SB^-a* 
y- hs^B^Rg-r^ci^sii-rs^^ai^ 
s. 

[f»^2 4] lf^2 17VM2 3<Dl^-rn*>KIBtE 

i>-c. jilRSftfc^-ty-fe^wctet^-c. Jita?- K^<t 
_htam3<Dt:-y h«a£©ra©n&M<o*e*tfitv#v = v 30 

0 d jSP? 1 ?- K*g&b< BiMtRt* h«© 

r. v D d /3^v<v D □ /ztteznt^mmt-jr 
[IS*3B2 5 ] i*5fcJS2 1 M2 4<59l>m*>CcfBtS 

[lff^QK2 6 ] 1*383(2 0X«2 5 iCiB*S©¥a*#3l 

[|fel£©SMffl&S&W] 40 
[0 00 1] 

[»9i©jii-*-s«**H»] *»wb. ^-*y)&teJ:c/-£ 
twe-ewi^fe^t y i4tT s^ty 

[0002] 

[«£*©««] «w*WBr*^*uii**'- \-smm 50 
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•5. 7 7i-->a^*y(C(J, n>hn-;l/y-hi?t 
P¥«ft-5zgm<*IB£#i#>£. ?t*WW>e>7a-7-v 

Zstf*f— I . FN (7 7 f ^--^Jl'K'WA) h>* 

D-T-.Y h4>©«sm*^fc£-tf. c©m^fi 

So 

[0 0 0 33 

tCfcHgfR?- K«KC-8V, y h«gcc 6 v*ep;jn 

L/ s ?H*«FtC»iatR'7- FttK 1 0 V, tr» b*KC- 8 
v*eitpJT-5 0 e©<fc5K:8bfP«lE&sm»fc«>, 

[0 004] #^ttJJB©IHM**WT &*:«>«:«: 3 

ft/c &©-c& d . •€-© sw«iS*)E-c«ifp'5if i«t jt * y 

[0 00 5] 

a*. JHi©«wc**^*yil©«3t*ffita:, Hid 

©<»: «*iNw«HR±Kj(i 1 <t>mm*T&mrz>JM. 
i. ±b» 1 ©*ft»]8±tc3fi 1 aHmfHi^JBa-r -sx 

S £ . JiKKT 1 ©^^^©^iBtc^ 2 ©«6tHK«^JS 

tint. ±e» 2 <Dimm±.icmm#<Dffli&**2; 

icm 2 ©mfiii ©5»*(*K«rjesRTSXS£ * 

[0 0 0 6] C<DWffimzial>X rgStt^J ^"^ 

hJU (nm) *-y©Tfffi*J#ott**.W*-r*. 
[0 00 7] JJB* 1 ©»M©y WftfrSK J: 

n«. _hia*«fts^±tc_hiam 1 ^T_t 

gaU 1 ©«m*JK*5mfi£S ft. jlks* 1 ©^S^M±tc 

«Si(SBi*^fiS3ft. ±iasi3©$ei!tjg±cc^2©^«t* 

JRftSJglftStiS. -eft«9>A> ±IB¥«i*S«<b_hfB^2 
3 ©^^l» t *i«<wS«S» £ «c o 
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[0008] i m&mm-cu. ±izm2<DmMm±t,c 

ig©XfI*, 4>ft < £ 4> 1 leltf 5 C 

[0 00 9 ] ±SB§lJ5i©JMgKcfcftl:f, ±ia— il©x*g 
£4>ft < i 1 leltf 5 t £ Ct <fc 9 > ±iB— »©X*1£?t 10 

*>ft ^m-sic e. nft#> fc^ * y £frjn£ 3 -t± s 

[0010] 1 mmcDmmi-cit. ±i5.—m<D urn* 2 m 
xb 3 mf 5 c 4 4 u -c t > *. 
[001 1 ] iganifecD^sgtcjrn^. ^gft.**y&> 

©Sfc«Mb**g?a«:ft£ 0 

[0012] 1 mmmm-cu. ±te» 1 ©*gn#«t;t 

6 & 9 . _hi a*«in*©8&ti«- 6 ft 

0. ±§z.mm&mfo±icm 1 ©^sie^tsis 20 
4. ±ia2»mf*scD^®tciS2cr)i^)®*®fiS-r^xs 

£ ±gBigm#©g&*&T-©*Mtc3& 3 <D«J^M*^T £ 

i*i£tti>-rnfcgii$ftifrc& 9 . ±fani 1 <ommm 
±tcm 1 ©awftti**^ sx*i4 . ±iam 2 ©jest 
M±(c^s^©as*4^-*^^-r 5 x*i £ w i > -rti &<t¥ 

[0013] Jziams©^fc jcnwr. ±iE??i 1 ©*§m 

*^Si>'±IBSS^:©Sft«4T-«C^-r*l fc*aS##> e»ft 

9. is 1 (ommm. m2<Dtmmx.v i tg3<Di&mm*:B 
fcrziimte^Tn&mmitT.m'cfoz,, ±iasg 30 

wts*wj«tfad6ft^tc«fca. ^-ftto-fc, j»®Hbx*M4{b 

t« ePii££< y*y*s»as5ua*. ofc*so-c. n« 

[0014] 1 satojgs&Tj*. ±iasg 1 (omm&miz 
&mM,*m#i> l < a^f B g^<rc*s c 4*^4 

[0015] ±.5smm<Dj&mcjztux. ±mm 1 ©^m 40 

^W7P-f^ >^y- h^ff^-rsx^iswai© 

a^-c. xfaaoxff©^tHu*faBS{t-r«.c<i;*i-c 
[0016] 1 mm<D&mx?is. ^mm^sm*^ y 
ft 9. ±sa*i 7^M*3©*e^M«^-rn4.'>";=i>K so 
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fb«*^ft 9 . ±ia^*©si:^«c>-rn y n > 

A'6ft5C 4£#f&4 Or^S. 
[0017] ±!33e6©JiaBH: J:n«. L S I ©t*f44 

*«SA4ttS. g/c. #fiHc*itL;te£'y=i>:7a-te:* 
*ffll,»5C4:fti-e#-S©-C. «JS*J^5CftS. 
[0018] */c. *2©^-c*4^- : eyJ8i©SBi^r 
tt**. 3MWMMR±«:il* 1 ©asSI4Mf*Ili . 

±ib* 1 mmm±icimmmmfrm*Jtm-r2>T.m 

4. ±E*ftKi|£»(*il*0J«r*XSO«. 

U ±iB^ B ^W*^<*)S ; S:«^t-r.i>X?I£. ±tE#A 

ft¥3*{*|g±{CS i 2 He ^XBSiH. ij*<0-1s 

xm 4 . ±1 a# jM¥*{*n©— tt& u±ia¥ig#i£© 
-gB*sftm{bb-cJfl 1 eNHUR&ttRU * 1 ©¥3W* 

©ss«tf-*jufis-r sigi . ±ta* 1 <Dm<tm±icm 2 

[0019] ±ism2©»B^©^ j eyjB©«Ji*ffi«:«fc 
?x«>, ±f2»i©»?8©y*yjgi©s?JS*'ST??^fiS;s 

ni^tUISi l^^ftltiS©^ * V H*JgJ(RT* CiAi 

•c#-s. i/fcjs^t, ifB*i©^cD^^eyjg©i!{jg 

^©t»^4|3J^ft^ffl - ^Ht5. 
[0 0 2 0 ] Jg&Cgrc, ±fBS i 2 H, tf^XttS i H 

sm f y n >*i4T-©»j««ft*«iffli-i- s c tffi-c 

%Z>. L7bJ5i-p-C. v*yjS©^tt«:S(l®TS©*i^ 
4ft^ 0 

[0021] */<l. *3©^-c*sy*ys©»{jg^r 
±tam 1 (DM^mttett&m^mtm&mis&zJM 

i. ±fB*Mt*«M*il*»J«f 4XS©«. *«Htt 
U ±E*ftK*«M*il*»»{t-r*Xg4. ±K#a 
S*«^M±CCS i 2 H e *'^X«S i H. i3*<D—?3 

Hi, ±ia^N^^^P©-SPSCJ £ -hlB^«^© 

-as*««Mbb-cw 1 (DMimzmfS, usi ©*^<* 

Oil(W)«ttW«jH'5Ili. ±fa*2©ig1i<4: 
©J*i&-?-^®tc:* 3 ©f6MUR«^i»r 5ISi, ±fB» 
3©^)S±Ccm2 ©^«<*JK*^T*XS4 *d«f 

[0 02 2] ±E» 3 ©^H«© y * »J M©H j£ K «fc 

ott, ±t am 2 ©fiw© ^ * y jg©s?is^r ^ ©*§^ 4 
ra««cfpffl • jgtc*/c> » 1 ©*»»© 

«ta-r«Jnit-c . m 2 caiai^tttt^ias tin* 
■5©-c, ±ib* 1 ©i%bj© 1 «seu»-c±ia— »©xs 
* 2 Bff ■» /ci©^4 isi^ft «Kg© y * y $ n 
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-5. vtctfi-ox, mwrj:s*:v%)m*ttu*:vm*m 
e>ns. 

[0 02 3 ] ^4(D^^**y*y«CD$^^ 

JiieSf? 1 ©^MJhK^ilif^§{*M*ff^T£Xg 

V-TK. JiiB# H ^M¥^^±«C S i 2 H e #*XttS i 

IS 4 . fgl^biC J; <3 ±IB# 
MO— SP&^ife^^cD-gU^^bb xm 1 ©8tffc io 

mzBis. mi ^mte&mkttfetiL? *x*i4 . 

±13^ 1 ©KffciLtCciH2 ©Smi^ffMtilli 

[0024] _kBJW 4 * y M<Di3j§^i£«C «fc 

o-Cfc. ±tafil2©#6W©J><*y«©Sgj£;£aj©»8^4 

HK*fc. _hia#n»^ 

SSfWRJitCS i 2 He ^XBS i H, tfX<D— 

s *i* c t **ft < , mmim<D£j3L*fi3v£r 20 

[0025]*fc, »5©»WC**^*yBI©«Jt*' 

4, ±ia*»H3NM*«*jeiiS-r*is©a. am^& 

tf r«cJJB#»W**f**LL«: S it H 8 #*X«S i 

mtD-w&&±ai&mtt<D-m*mitLxm 1 <omt 30 
■rasa l . m 1 ©*j»»©«tt^-*ji!5iis-r sx?i4 . 

±gB3t 1 ©»fcBLhtcfll2 CWWftoattft-T-^JIgRS-i-* 

x« 4 . ±sm 2 ©5»s«E©ata^«ffitc^ 3 ommm 
[0026] ±tEfi?5 ©»^©^*yja©ijjs*?*{c<fc 

o-Cfc. ±I2m4©»l8©^*yJ8©*BS^ffi©»^-4 

*©-e. ±.§smi<D&w<DimMBi&x±u—m<Dj:m 40 

* 2 Elfr o /c*§^ 4 RMStt flttto * y R**ffitt s ti 

[0027] 1 mm<Dmmxit. ±s&m , m*m#m± 

(CS i, H e #*XWS iH. #*©— £&U<I*pr# 

*dtf^^*i»A^r5|s*«se**j«-r«x«©a«:. 
[0028] ±tasusfe©^^c ¥a*M*«43SS 
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<k-r^c4*stMr-2,.. 

[0 029]$fc, *6©«WT*S^*';«B. Ill 

©nffi 4 % 4 . ±mmmwmm±ic mat s 

n/c^ 1 ©*fiMM4 . ±ibsi 1 o>mmm±fcJtm$ titc 
m 1 ©^m<*i@ 4 . ±ssm 1 ©2gsf*fiLb ec mjs. s nfc 
»**<*<D*tfcT- *s-tf m 3 ©munr 4 . ±tam 3 ©mug 
«±k:j&j«3 tifc» 2 ©us 4 & sin 2 ® atttttjoi 4 *> 

6 ft 4 £#$44 1, -cos. 

[0 0 3 0 ] ±nmf&lC£titf . ±K*aM«HR4±IB 
* 2 oaMtttRftS* * Hffi 4 ft 0 . ±13* 1 
4^<*©g»5KT- ; S:Stf^ 3 ©fgfcWS 4 a*«W88tBB 4 

(W*tf± 3V> r-#^3i* • ffiZHMrfrti. fc*yy 
s^^Wtt*J*o. m«ivr». iatf«®J§i 

■c. t&ejfc&fl*©:?^ ^i/a^-t y©>*yjg«:]:fc's-c* 

ftc4dcj:i9. y*y)g©^b*«i*iJ-r-5?:4**-c* 
s„ utc&^x. m6©«wc*s^-=eyjK{c«fcn«, 

[0031] i mm<Dmmxit. nam 3 ©jfe^i^ic^ 
*4a^*m^©ai(^[^©eg«si^fl«jtc7 > ^a-c*s 

C4*#»4U-CC>S. 

[0 0 3 2 ] ±te36J6©JKS8«: J:ti«. ^ * y^tt^W 

&<Dm&<?m3t* i ftmir &&m#tx o. ifcitmts 
^ftxsf^ttj: < yatsHS-r* c 4*s-c* 
•5. 

[0 0 3 3 ] 1 gtB»<0»»T«. ±12^3 ©JjfcfSfcUtt^ 

SEti*«*(*©«K-?-«. -hsem 1 ©«sB(*JSKitti£-r 
1 eD«MW*©awtT-i . -htam 1 (omm^comn^- 

±iB» 1 ©^it#K#ft-r¥®±{c«igLfc±feifi 1 © 

eSSftOffiSttHW^tc^ > %l*X3b 5Ci «#tt4 O 
[0 034] ±i2S06©^8S(cJ:n«. BR#tt^*ySft 

**«F-3v*yit#i»6n*±(c. ±ies&3©*fiisjBjc 
$*n*^«*©»^©flcg**(itap^-4^s**ftt». 
L/c*s^rfafmftXig-css«ft^ * yjas*^^* y 

[003 5] 1 SOlKO^MfCB. JiS2^«*©g»ie^© 

istKBi^^Hio, ±geari©i*s{«g4. _h 

te^l©^«^©8Ss& J F-4©ffi»^S 1 4 0. ±ism3 

[0036] ±ssmm<D&fgrc\t % ±am2 <Dmmt*<D 

MB&D* < ±E» 1 ©*«(*©fS»e^©*4»±^ 
KfigO. *_hCC©gT.5fc©«ii>ftC»„ L/c*ir>T. 

^■=ey^©03*W< u-c. <-r*c 4 
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[0037] i m&ommxit. ±ih^<*s««-> y 

6 ft o . Jziaagmttcosssmi^ y n > *» 6 ft s c 

[0 03 8 ] ±f^ltt©^fiSK: Jrntf. L S I <Dtt1ftt 
t^E< tbnr us ^ y ^ 4 c t -c, jt io 

ft a. imK.nmczt&isK.isv-xzs-fu-bx* 

[0039] i mmcommxit. .tissn i <d^m<d^ 

[J3nm~7nm-Cj55Ct4#t<!: l/Tl^S. 

[0040] ±fensscr>^siK «fcn«. i 

lOJI3*2nm~5nmitn)^©r, f- > 

^ju^-c^ y 3 >mm*mm-rzmm&mcxmw. 
mavm&wp^tcK* . m^^^^nmAmLxm^-o 20 

^Yt#Bil£ftSC±£IW<?C ± 
iaigS#©(i&;fi ^©SS^ 3 n m - 7 nmittOS© 

■c. fi^-y- -Y XS»m**^lf < ft -c«»©*p»k:*s ft 

^{fc#fflft£ft£C<i£P;5<*t:<!:# i -C#-5, > Ofcjtfo 

ft y * <j m+ttmm 3 n s . 

[0 04 1 ] ito^k-**^*'^^*, m 
mhmsL v ^ >-^x *©y- bmMm&±um6<D?tw 
©^-ty^eft-sci^itfmi 30 

[o 04 2 ] iia^?©^©^^:';^^, m5<om 

t# n,»fi«ffi«w^#«?i«8-c. i&ffimnjjib&^jmt ft 
[0043] 1 mm<Dmn§i-vte. s o 1 mm±tcmf$.2 
[0044] ±ia*!iS(DffJ8g&c«fcnw: > v-x«»rrc* 40 

F is A >W&t . * -< £ ©S^Sfi^r^fC/jN s < -f 

"Cab 1 ?. *^**W#JLv yiST-S-Mtcgft 

[0 045] S/c. ^8©^Bjr*-S^<$Sia[sISg 
«. Jbia®7©^©^*U^*»«L/cC<t«r#® 

[0046] ±$mmz jctiu. teMmnm.-cmr*im 
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[0 047] */c. »9©«BJ-C*S^«JfBtS§IS 

is— #ipjtc4«T LrjiDf^ts^^ffi^en. ±tas- 

l&ZtlX, (5J— <DrS14^F*1-CP>3^^±iB^*6%ll£tJ 

{*at£_Bc. ±ib— 7?i*](c^ii:ft^r6jicx h u- f-scji 
o^st*© 1 ?- Kgtas. -en^nme ©^©^-tyjil 

weti. Jbia*zgf*««_Bc. ±ta— ^ratcx hi/- h 

«cSio*-5>?fri©tr* nna*. IBJ— ©r£t3H!gi^F*J©4etT© 

ff cD^©fflii<D*T ii os^ tcia w 6 n/c ±3E*mm. 
m2<Dt!y h^-€-n-e=nii:T(ci?-r.5±ia^:*e«i£t5t 

[0 048] ±safllf&K: J;ntf . y y 

[0049] s/c iio <D&mx& z>¥-mmvgmm. 

^^S«<d«®(c, — *iai«:46ff L-csao-sffi^t 
©^^^^^±58— ^ifiJtcSiSft^ccM l> x&A, 

ib— tifaicmv uxmu *ffitt«««ssat> 6 n. _tie» 

^stgjitc. ±ia— ^Ksaft^ifiiccx h u- \-dcm 
vz>mii.o)y- F«g^. -en^nm6©^c^*yM 

we»n, Jifa^^SfeJitc. ±ta— #rs]icx hu- h 

K-WJ<D*r 9 ilOSff en/eilB^iSfc^&iSrtlJgLh 

^2©tr^ nEa*i-en-eniST{c??-r5±iB^*Bigii£fa 




O I »R«riBiL, CCDS O I S*£0#:r -f *s±K?Stt« 
[0 05 0 ] ±8B» 1 0 ©«IBO*a»(*iBtt»a«:<fcn 

[0 0 5 1 ] Etc* fc s m\<>Wto&frWliUf&<0&U<Dtc 
&>l,c. tfr a £ WfiL £ ©rao»«ss*#»fc/h 2 < T 

FU-f a £ ©«-&Sa«:*»tC/jN 

ffiffill^f UlcnMlMbV plfife <fc tt 6 . 
[0 05 2 ] 1 JOfcOJBJB-Ctt, _Lffi?- F*D56± 

Ci«rW»iOn»*. 20 

[0053] ±$&m<Dm!&ic<t;tia. f«w>--« 

a^-rci^^^,, L,/c3^^r, SiJ£=»^ F*Ttf s 
[0 0 54] l W60»»t?«, »«rii*i*acWB*Wf 

«iifi»3 0tr^ Hfti<DIB©«ttft©lft*f<aV3WV 

= V DD mit, SH!RT7- F3KfcL< ttiHJRe^ h 30 

V D o /3^V<V D D /2 £&&C£££3H§4<t 

[0055] ±mtt0^ttCCj:ntf. iStRS*i/c^* 

yfejuDy^ync#>*>sHE&< #aR<Dy*u*A 

[0058]*fc. *11 <D»WC***»f«ll»0K 
« % 1(19 £ fcttW 1 0 C0»BJ<7>*^(*fHlS^a<b , P I? 40 

[0 05 7 ] JdBB 1 1 OMimMBRUti 

*>u<«, ^y<DKtss«**:s< &sc&*s-c 
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[o o 5 9 ] ±nmi 2co«i8{cj:n«, lsisb&« 

[0 060] 

[oo6i] (mm<Dmm 1 ) **wo«os<ojb« i 
[0062] ««^«»©ttAa^ffl#ia«ac-rf* 
[0 06 3] s-r, tsv* >mm 1 1 1 9 o o °c 

<DN 2 0#H^cf»-C. H$2nm<DV;3>MIl 1 

CCfctfl#flWttaS*£ (CVDS) tffll^Ci'tt* 
£ e atcte, hftf W£ LTllfiW h ^ > t 

[0064] ^CCC, 6 2 0 °C<D S i H 4 #H»*-C«BE 

ffc¥MStfB*fiffi (LPcvott) «cj:o#y^y=»> 

$5 nm(D#i;S/i;3>Bl 1 3aWft£Lft: (M 1 
(a) ) o 

[0 0 6 5] JfctC. 9 0 0TON 2 OfiM*r, ^'J 

ftll 12B^Mb/c e ^"C, 6 20TOSiH 4 
HHSW 3 ^ L P C V D ffifC J: 0 > II n > 4 J&S £ H±/c i 

vy 3>ix»K«:ajsKft4^ y 3 

>#«S»«E*««f t urjpjR U fc»fcH±"Ctt# y ^> 
yn>fli«Ej»KK:jjEfi'rs«s. 

fflC^t, «y^yri>H*Mffll{bL/T»JttLft:MfUI 

^y=i>HftMi 1 2 Boffintc* lossy n>gft 

1 4W?ti/c (Bl (b) > 0 tt*5. vyn 
>mitm 1 1 2 B©Sffl«:jSoteWWrB, m 1 
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[0 06 6] ^CCC % 9 0 0'CON, OSiatt?Kftl/ 
?c±Z*>. micoisV^Z/mSL* 1 1 4(D3iffittBMfc3 

(c) ) o *<D»^fe»ico^y 3>awa^i i 4©®: 

[006 7 ]^ 6 2 O'CCOS i H 4 OT»*TLP 
5ffi&f&£tltc (H3 (d) > o CO»2©2/';3>« 10 

[0 06 8]»C, 9 0 0TON 2 OSB^tML 

<e) ) o ^(D^ofcS2(DV';n>aeT-l 1 5(Dig 
[0 06 9 ] *tc. LPCVD&K<£9m®£&:Stf<y 

*syz*ism&mf&i>tc (02 ( f ) ) « cntccfco, s 
fti^^>";3>ii 1 1 1 i*ffi#y^y 1 

^>m& j f 1 1 4ii2^>»;3>»e?i 1 

#fc^y=i>*tt-7-©«afKtt, 3X10 1 1 cm" 2 

[0 07 0] ±IB©»jfi#JI»C<fcti«. -X* yjR 1 3 0 
4I©«!»ftISi3I©LPCV 

ffigo$ijtai«^< i/ti^cC^ B L/9^l«c^6. #y^y 

rr>JIl 1 3i»l©2/'J 3>f*^l 1 4<L£I©-C£ 

i 1 4<h^2cD^>y n^awa^ i i stzm-c 

•5, m2<ouv ^>ss^ i i 5iiw;v i ;3>i 
lieitwtsiMUWs, «>««— je-c**. u/c 
#->-c, (B^an^^wftiWtt^ScjELfc^^yBii 3 
o*j^«c-rac<t3W"5ii!Br*s. c<D£5icmtmm& 40 

&„ ate, ^y^yn>iai 1 3<oKfL »io^yn 

^fifcfi^F-l 14(Z)Hfc, S2^>'j3>8itl^l 15CD 
[0 07 1 ] ycCC, ±fB<D^HB-CfPSiL/c>-=eyjKl 3 

o©<RH**svr. 0 3SO14H .y^yflii 3 ocms 

3 V^e>-3 VfC^20, ^CD|£Wt>'+3 VtC^O/c 50 
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<t£or>#t£-c&& 0 H4«. vg4+iv^e>-ivcc 
So 03Ra r 04cfi, Vgl^>'J3>Ifil 1 lCC^fL 

r«s#y^y 1 etctMMisitmm&s c^m 
{&mm$>tc n (oifrm&mz^o i3^e>vg^-3v 

te, HSiai^ Vg3dH3 vscas<h ^:?#7cK: 
KSC<t*p6, tB*#ff*>*i*ci3W^-3fc. — 
04*»6Vff#± 1 V(DfBfflrt-C»tX^y ^^4#tt*« 

±ia^^y^i 3 o^rf^-r^^jiig^ffii^ci#^> ±ib 
[0072] a*>\ • m**^f*>n>&a«>**sE 

te#y ->y :3>jgii i 3co^{tMtcJ:0^kl>/co JtfB 
©09t?W#y^y=2>Btl 13(DifbI«2nmt*o 

1. 5 V(cTS<h»£iA#a*tffrn, Ve£l. 5VCC 
TZtm&Wfiititc. Z<D±$. Vgr = ±0. 5Vt 

[0 0 7 3]i5^i6«, *$m<ty&iarc 
vmi i 3©»«itt»fHiar*4. H5tt, »i©^y 
rowia^i i 4sa f »2©i/u =1 1 i s&m 

So 06 SlOi/ya^tt^l 14W12^> 

CC<fcOWfcJ(l*il»bry*y«l 3 0' *fli«Uft:» 
^<DKffi0r£>S o 05 (b) Mi6 (b) *rti 
^ni5 (a) Mi6 (a) CDfi£*0-C#>So 05 

(b) i06 (b) £ *Jt«rn 5 ic, ^© 

#y^y 1 6iM<b^l 1 2B<!:<DS»t » 

10S/y3>«ft*l 1 4 2acf»2©^yn>jRtt^i 

i 5 *mm<t v tcm^cD-fiw, m 1 of y a 1 

14R0W2OJ/y3>att?l 1 SteCVDffiteJ:!) 
[0 0 7 4] ^te, SSi LTW ra^SSSflH^l,* 

y^yn>Hi i 6©«K«cneciH6T. 

a, #y VJ*wm& tjvs^^a, SL 

[0075] s/ya i i i ±cc«. ^ y ^ >mt 
mi i 2*^i/r#y^y=>>*ii i 33&»*jass#vct> 
So ^ y ^> y n >jh i i 3 iti^< y y n >j@ 1 1 6 

iOIHCCtt, ^yn^K^bJSl 12B*s*0, co^y 

i3 >^bj^ 1 1 2 b tpM*. is y ^ ^mk^&tej&zft 
ri^ 0 co*y^ya>imw, *©<a«ccj:->T 
-la^acims, — #y^y=j>H 

1 1 3 0a<CC*4»l©vy 3>«tt^l 1 4tfe 
So fl&*«. ^y n>8Stfc^l 1 4CD$4*±7?CC^g'r 




(10) 



[0076] &*5, # y is y 3 >j© i 13, in i <d-> y 

ii2, ii 2B<D*mw:c*ifc:K'&r, vy=i>s<fc 
Bt ^y=i>»{Ui4^y=i>»b«l««««, :£J!6§ 

«i i i <tjj<y->y 3>u i 3 icc^*n^>y=3> 

l^bMl 12©I$(t M^tflnm-Bnmit^C 10 
£*s#$L<, #y^U3>«l 13(DJ¥S«, m« 

'Ja>»tt^l 1 4aof»2©J/l»a>itt^l 1 5<£> 
fflgtt. PR^2nm-l0nmi1-^CiW$Lli 

l l li^'J'>V3>Il l 3i(C»*ti^>ya>K 

OM^LC^ MCtSft:. 3& 1 CD V y n VS&Eh 1 1 14S 
0'^2CD^y 3>^^1 15<OiaS», *S9/NSC> 

Or*^©»»fflfb*SHBiaS©"C, 3 nm-7 nmc!: 

[0 07 7] Is y n >»tt^*-£t? y n >ffirtbJH<DJ¥ 
? («t>6, wi#i;s/y3>ii i6ti/';3>i 

tt^tfVya^WWl 1 2BiOIHi. #US/ 

yn>Ki i 3i^y=j>a»ft j ?-**to^y=j>BWUi 30 

1 1 2BiC0|fffii©BOIEI!t> W«, ycS*»J/c-r<D 
W^2H+S, - ( 1 ) 

[0 07 8 ] ccr, HBi/»;a>ltt?©?«iia* 
WJ¥ft*3, Si «Sl<D->yr7>atS^i l 4<ttf 

y^y=j>Hi 1 3 i*w*rs^y=i>BMfcBi»^* 

& 0 H#5nm. Si ^2nm©it, 

( 1 ) sSOCfcaiWtt 1 2 nmJyTi&S. ( 1 ) SC 
tt % »2©S/'Ja>«Wl 1 5^<*J*10i/y3 

i i 4 ©Mafc-h^ccteB-r a t * km/c $ n 40 
30' <D3eBswaws*»<-r*ci^-c*. y*y« 
too79] cct, t/y^^att^iD^iaaafct* 

¥**3H«Mffi-r&fc:B\ S/»J3>«»W10«! 

©*S*ft:M*S*^*h«J:C>. ift:, '>'J3>» 
tt-^-tdto^y.aVWfcill 1 2B(D)13W?:SiT6 

tctt, «s#y^y=i>j«i 1 B<h^{bMi 1 2 Bi(D 50 
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TMl/c^^r'jilSO, 13 0' (DKWTEMWM 
S©?iSHtt5 nm, » y n >«3Kt J f 1 14i# 

y^y=3>Ki 1 3<t*W"C*^y=i>M j fk«WSi « 
2 n mr* o , > y =2 >»«£f-*at*f y =■ >BMfc* 1 

1 2 B(D1ISW A v «8nmr*>^ ( 1 ) ^S/ct 

[0 0 8 0 ] *sete©jgfi8©^ * yjRc[>«ss*fficcj:n 

■T, J»K<bXgtLPCVDXg<DlH Oil UPSETS 

c£#-c£& 0 b^u&^e. «->-f < # y v y n > 

Ml 1 3, »l©^y 3 1 14, *2©V»j3 
^Stta^F-l 15ajWi*«J/y3>il 16) £RTC 
^^{bliMSi , s 2 . s 3 ^ *ft*ftM*ccMArr 

[oo8i]itc*^ >^y«pttcr>»j3ecc<fcn«, « 

* y * y y acctt^r * o < filff»ff* nJffi-c 

fie*^BcD7^ yisA^^yrNH&ttoTttft:, iS-x 
^^-cDWWtcjcs^^eyKoaWfcsWWo, fiffil* 

[0 0 8 2] ***©«j«Tf^»sn»:>* yfflt 1 3 

0. 13 0' », J/ya>«fifll4, 1 15*i»» 
CC3fe^C»a©T, -**yffltl3 0. 1 3 0' (DJ¥£3r 

r>r, wutf. ctD^^eyii 3 0, 1 3 0' ^i^ja 

[0 08 3] <^SfeQfl28§ 2 ) *^CD^Jk<DJBtt2 

cctec^r, LPCVDj^ccct^vy n> 

•tyifiWttccBB-rsfeor**. y^>iio 
*f y v y ^ >m<DWL<t%LVis y ^ >a&^(D^b 

[0 084]i7d LPCVDffiCCj;i5xy=3>acS 

* 1 Htr ft: i * y 1IJ£OflfH&*^T 

^^^^^^^ 5xy=j>a«tc*tTa*s#yt/y=i> 

t>*+ 3 v(c^SL//c 0 ^^yjaa«^<3Hnrc^i». 
coi*. w*yi/ya>n/i 
it«/# y ^> y ^ >m/mim/is »;a>i*t4ot 
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[0 0 8 5 ]EI8tt, LPCVD&CCj:&vy:3>J&g 

^ 2 [HjtT o /c <b ^ cd y ^ y m<on& i mjEo 

^,n^c ccd£^. ^*»;jbi<d«jS6*. b 5 cetera 

-T-**t*^ y n >M<fcffl! 1 1 2 4>V3 SPIV < ft o /c*gj£ 

[0 08 6 1 B9B, LPCVDafCi5^V3>fiSfi 
* 3 [ntff o /c<h £CD^ * y McD^S<hmEOK^*^t- 10 

[0 0 8 7 ] feU2<DC&#>fe, LPCVDffi(a^>y 
n >jjRg«*i>tt < <L 4> 2 Htff 9 «fiW*« & 0 , 3 Iel«±tf 

ff5&y*yK©ji»wttwP3&«s6K:jw<a* (mm 

*:Vm*<D'$(Mit&m L/< ^C^OT, LPCVDffi(C<fc 
-B->y n>^S«3[3'-4[pI<t-r^cD^feSf^ L>0 0 

•TSfc«E><OLPCVDffitcJ:a^y=3>fiEfi»it>tc< <h 
1 0J^±tT^£^* s £>^ 21U— 3[el<h-r£<Da^4> 

[0 08 8 ] (9gtt<D7ftB3 > *«W<D*»<WB»3 

m<Dmm 1 0 <* y k &ri cmmco & ®*j&tfs-r 
[ 0 0 8 9 ] a 1 0 H5«:^"r^' ! eyJS 1 3 0 <big 

***\ ^'J3>Sfil 1 lJiCC 9 0 0°CCDN2 
0#ffi»*r. 2 nmOt/y =i>K^tJSl 1 2 £rff£ 
f&U/t 0 &4b\ Ccr>Sxyn>M-fb«l 1 2<OJgfiRCC»C 

mam h 5 * & c > 

ttMYtffiK: * li^o 40 
[0 09 0 ] ^CC, C(D±CC, ^H^^fc: ♦ ^S'tt (M 
BEffi) *fcttLPCVDjSrWS6nm©7^7r 
X^y^>Il 2 1 &J&tiLLt£ (Ml 0 (a) ) Q CCD 

& intWbWBrjittitfrettxacvD* 
^ccAnr s i 2 h b «r«»-r (m 1 co:fr&) 

S i 2 He £«if&T&:#i£ <fS2<7)75>*£) 
[0 09 1 )11 *l©*tt**Wt5. T*UbVr 

^>vn>si 2 1 commk. -zovtmcomfc*. nh 

4 OH, H 2 0 2 teJctfHz 0£1 : 6 : 2 0 CDf!|^ 50 
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-cmsLttm&m (6o°c> ^cmLxmrn^mm^m^ 
L . 5 %5$< bic«aMc««(c 3 o wmm l x &mmtm 

t«a»«//xk:<fc0te«Stt, Si 2 He i*i&m<D 

(DKSK&S 1 0 - a T o r r te^/c4vCl>£c £"f * £> 

mrcmsnxm^VT^s to&tmmmvs i 2 h b * 

SSS 1 3 c c c m-ClUt^i, r^7^>'j3> 
All 2 1 CD*ffitc#Sfi«E 1 2 2#^£b/c (Ml 0 

(b) ) . C<D±%, Tt)\s7 7 Xis0zi>mi 2 1CD 
i»C?&^/cWt«, 3?SJI1£1 2 2CD^fiSffig«^ 
f^C7>^A-C*-o/c c *gft«<0»j£»«tt % Si 2 

He <DMmimtcm*tmoxi%iMLtc 0 coi 
ttAttoasKs i. h b (D»ss*B#raccj:e>-r«« 
— mx$>-?tc 0 —mvms i 2 h 6 *fxicmz>istc<D 

J«Oia«CL/r»I*fc**tTblS««l 2 2<D^^rtT 

fBgpT&fcefccDfecD^&r) , flSnctfc^^ $ 
/c. Si 2 He ^©HR»CC*5l*rW, S i H 4 
mi>Xi>J:<. X«S i 2 He S i H 4 

[0 0 9 2 ] m2<D??& 3 S:t&W'?&. T*)\<y r 

^5 0 0TO^O6 2 0 e Cil, ^CD^> tW&f8im<D S 
i 2 He ^Sfcfil 3 c c cmtlWt^i, H 1 cd^ 
CD«^<b[^|^c, 7^7^^^>il2 1(DgI 
CCifg^l 2 2*WSLfc (HlO(b)). ^S^CD 
MSit s i 2 He ©«WtWM«:Kfflt«L'r«Mljn 

u/c 0 coi#, »sa«©ias«s i 2 He <Dflg 
»B#iotcj:6"r««— m-e&^tc — s^ras i 2 h 6 

1 2 2CD^g^tTo/Co 3^*5, CCD^X^^rCD/jD^^ 
M^ODIf ^X^f|g5T^A:^(DfecD-r*> , 9. #BST^ 
Cifct^, ^/c, Si 2 He i3X<DffiMlC*5^X 
S i H 4 ^^rffiC^r*>J:< , X«S i 2 H e ^/X 

CDM^bX?i*tf^/c 0 
[0 0 9 3 ] ±3Zm 1 O^ffi* 2 CD^^-C^/c 

xs*tfr>yfc=». 9oo°ccdn2 o#sm4i-c, ms.it 

— SPi, ISAR 1 2 2 CD— »*BMfc3 y ^ >^b 

112 4<b^^/c e ^/c, 7W7^>'J n>il 2 

\<o— «ttM^bsnr#y^y ^>n 2 3 ±?j;~?tc 0 
zhttc 2 2(Dt*3^gp^^b^n-r. mico^ 

[0 094] COf*CD*JlH», ^tfiOJK« 1 CC^JW^^ 
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[0 09 5 ] ^SBSficDJBJKittS-rf^eyBOieS*^ 
tt. 5/ y =» >tRfft^©«JsS^<z>fWfBr«^ < 

(MMtlSi L P C V DIS JfettMB Eia©« 
*)i&L-CB&tt'2>Z±tfi~C*Z> 9 L*»L 
K(#y5/ya>«123, » 1 'J 3 >g&*4T- 1 2 

5, is 2 <z» rj >aeTRo'ii^ y y n >jh) * 
* y mzuzm? 3&s piffi-c* * . 

#8;fc:J:&±, Si 2 H B ©tJH^IH*K<fc3tfS*: 

[0 09 7 ] (JSS6CD^«4 ) *^®SOI®XHB4 
©-rf^fcySfrf-tt, SIStCOff^l<D^^: , ;®l 3 0^/c« 20 

130' &«9Httx h^>^x^cr>y- bmmmtcm& 

[ 0 0 9 8 ] 0 1 1 *SHft©J&«8'C*S^' : e 

<D»r®0-e&£ o ^y=i>SSi i i_Bc, mebcmT 

j**ymi 3 0' */M/-C®S^'J->';r2> 116 
[0 09 9 ] tt*5. *IW©JB«ra*. V 1 

1 iwpffl<z>»*ffl*f*fc. y-hn®, v-xmmr 

nccRg6T. P^t*iHCHS»f7>^^ (N 

>cck<e>-3\ imorfcic^ sfc, bi ik^t 
-**yjim*. H6 cc^-r^* yjBii 3 0' £BH>Tt,> 
astc^-r^-tyis i 3 o^t^rifi^c 

[0100] ^HJSco^KOD^^USR^. SUS<DJI2JB 
lO/t'JBl 3 0*fciil 3 0' 3rffli>Ti>£<Erc\ 

[oioi] ncc ^mm<DBm<Dj •* y . iws 

CD^SiKD^'tyjKl 3 1 3 0' 3r/Bl>TC>& 

1 3CD»^ba^2nm<30<t*tt± 3 V~C<D§£i£<& • m 

!/J/y3>||l 1 3C0K<ba* s 1 . 5nm©<fc*«:± 

1. 5Vr©§»ii#-fll4^ 0. 5VC©#«*8 50 
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£o 

[0102] *SUfiOJKJ8©^* y*^*»Jfi"f S^JK 

[0103] nm<D&m 1 xb 2 <t 
#6. * y y >m 1 1 3isi cots y 3 va*^ 1 

14i*HrSBMfc«»S, , HKlCDt/Un^Mtt^l 
s 2 t »2©^yn>awi^i 1 54«g#yvV3> 

mi 1 B<fc*MTsiwtiiws, 4, -en-enfflfficcw 

[0 10 4] ^35tecr>fl58S3 ©SJiS^JlCC itltf , V y n 
>«8f ©MfiaoiWP»4< 'iailif , fKWHfcX 
giLPCVD IgSfcttM B E JimcDm 0 ML Vf&tft 
t4Ci^r*4. ft-'-F Offy^y 

=2>Bll 2 3, »1 CDVy 3>8Rfi[^l 2 5, lfl2<Df 

y?>tttt-?Rcnns>Hy vy ^>jk> en-c&flfeftn 
#ot, m*«cxa"r«fli»i43wacjeL/ft:y*y«** 

[0 10 5] */c, 3a6cr>JB«3©»jfi#)HBCcJ:ti«, 
Si 2 He ©«WWB««:3*6K»T5/y a>* 

y * y «©4*tt*IWW"J- a £ tt 4 . 

[0106] ^tc, ±co#j«Tffi«Lfcy*y*-T-© 
ett*^r.Hi2tt y*y*-r<DFu-r>«* < i 

< «c 0 , »*wf f to ti * c <h o /c c 
[0107] ^Ufco^JBo-rf^ey*^*. HJS©^SS 

lCD^*y«l 3 0 3 0' *ffll>ri»4CD-C, 

[0108] JglC, *Sa»<D»S8©^*y3R J F«, HJS 
(D»JB1 ©^'JKl 3 0 1 3 0' *fflC>TC>& 

co-c, ± 3 v-c<o»*ii*RWH*. ivr©#B«R 
A ^^yccib^-r*L/(/^fiSffttf^*5j«8-c, ffimes 
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[0109] g/c, 

vmtDj&f&temmmm i 2 cc^ofc^j®£/Bi> 

dfcBMbXatLPCVDXS (S/c«MB 

^&£ 0 i^ot, sn^igri^tt^ufc 10 
Hi 3 ifflcvtttwrs. #^»<o®ffl(D-rf<*y* 

-T-tt, UttOje^©^* 1 ;*^*, SOI (Silicon 
on Insulator) WR 1 5 0±CC»nSLfctO-C*& 0 H 

<D#rffiH-C*£o 1 19«^f^ 1 2 0 fc*S«>i£#K 
{bM-C£>&o HI 3 tc?n-r^* H6CC 

^T^yil30' £J8l>Tl)S*S* H5CC^T^^r 
'Jil3 0^t^. J&te, H13ttt, 5E£S 20 

[0111] ^©*»0^ * 9*«WIT**« 
[0112] «»(DJg»<D*«fl««<CfcC^«, m 

M<D&m 4 * y s^rfien s ja*cc sn*r aro 

y-X«ttl 1 7RO'KU-f>«ai 1 8<h, 
-f 1 1 9 i©S^S«*#««:/h3 < T £ C £#-c# 
S6CC£/c, SOIiStMC^i, V-*««l 

[0113] (^5feCD^6 > *«93O**C0J[5»6 CC 

[01 1 4] 014 ~H 1 7 «\ **l|J!<D3lfl£<DJ&JB 6 40 
i^^^y^^T Wom0SH^&£ o H'HB, ¥ 

ffiotwsH-e* *. h i 5 »h i 4 <DV)8ftmm a - a * 
frhmdffimm-cfo*) . hi bbhi 4CDWKffi«B- 

B* ^6flfcKIHt*D, H 1 7 «B 1 4 CD^IK®^ 
C-C ^6m/t»rffiHT , *S. H18B, JJB-rf^ey 
•fe Jl/ T U -/ CDIh) S&H £> £ o 

HI 4— HI 7CtK-3i>TBMB-rS. HI 5— H 1 7 *> 
6^<5£5CC % i^y =J>*«1 7fttc»:Nfi<Daa>9 
*;U«g«2 5iPS(D^^x;^2 6«^nt 50 
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* * 2 6 (D±M~em m^mmm 1 e 

[0 1 1 6 3 HI 4 -HI 7t«dTWi»*>4J:5 

M^nu^c §N + tt!iii9it c©^»;o« 

l/-/>WI4LTi<. 151— flWSftWWrt-CBW 

[0117] #y^y=i>3^6«c*«»<Dc;-K«i 1 
a*. 6*5®^-5^i«Sii:*r^ (Hi 

4fctett£ttS2rfil) CC* F U- KC5£0*£<£ ^CCBJ££ 
htlr^i. PHI 14>«^4>tt9?K2FtCRe 

3*rci»S. "7— FBI 1 i-cafonrc»a^y=j>rstt 
(•Jx;KH«2 6 0±9) tt, ^ + *JU«*«i«c^ 

[0118] » Di^^;i/35P6«caaa©»i f^ 

12^, -7-FH1 14B«»5n*I (HI 4 

^rfii) cc^ fu- Fcc^^i^cc^issnrc^. m 
i tr* fhi 2©8»iajot^»2 Fccgassn, Rl 
— ©5/y a >tgtt««rtr*eff <dw-« (Hi 4-c^iJU 
M) (DtfrViEummcm-i %titcN + j£«ai 9ji*a 

S<fe5Cc8*^6tiT:ir^4. Cicomi tfv FJ^l 2 i-^O 
iSTCc^T^N + J£»H19<bt*, ftJWBCHUt tr v 
^4FT, fUl tf9 hMla>## h l 4«cJ:f3«»Sti 

»13^ *ie9h«12 iND^fSj'Cmi tT 9 FH 
©»ffl<b*Sfl[»C, ^1 fcf^ Fi^i^ffCC^ hU-h 
«c«0fSJ:5CCJUJ«Sn"Cl»*. 3*2*9 Mftl 3<D*ffi 

^rrfiiof9^B2Ftcss3nr, i-<Dv'j3>r§s 

««rtrtttfOfl6*©« (HI 4t?«S«) <DJJfr0dlU 
@^?CC^6n/cN + tmmi 9±*«4J:5(C8»6 
tirc»4. COW2 tT9 F»l 3 i*©iSTCC?5P-r-&N 
+ ttlltil9ilt tt#fttCWLTfcT9*-4F-C, S2 
tT9 F^^>^^ F 1 &tC£*)&ffiZtlXl>& 9 mi to 
£Z?m2<DVv F«l 2. 1 3tt SC^C®ffl»«)S2 

o-c^at^n. JiaiCDJr^cc-eti-en^^ic^^^ 
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>*^hl4, 1 5£/M,TN + !£ifcJll 9 £g^S£ft 

[0119] ±ta«flc5cj:n«, locy^y-feWi 

0fff*fr£4 F 2 -e&£ 0 

[0120] y*yjR2 i las i>u< &me 
ttctevzf y * >gMbH l 12, is y ^ >K*blB 112 io 
b, # y ^ y n »s i 13, mi <Dts y ^ >fiStfjT- i i 

4KO*»2<D^y n>^«4T-l 1 5*>6«c*IR"C*S. 

[0121] #tc. *3WojB«"C**^*yH2Ji/ru 
-fcDIeISS«^, H l 8 5cS^c^rittWr^o co^^r 

-rft^*>, — *<DfHl tT* htii— *©»2 » h*&£ 

•=&y^v^3EWcc««snrc*s. WAtf 
l»5<Dt?y Hi»(D»l tTv hSi-Ba 1 , 1#@<D 
e v h*8Sto»2 try H»*Bb 1 i^gBUT^*. * 20 

©-rf-ty-feji/fcMi niaseiti^, «tr? hswcw: 

^STBa 1 i«El/T^4. ^JlfifiojBJRr**^* 

mi tr^ n»ay»2 b«*>6«c* Hi 

Ltl^o CO»3 fcT^ h»C»j«Rb7>^^« 30 
«3*irc»*. HI m«, l«SOlV3bf9 

[0122] *^lt(D^«iC0^ *»JWl/^ 

[0123] s-r, 01 5-Hi 74>cc^-r^y=i>a 
« i iftscnfmm&vmttMmi&i e^jftau m 40 

*JU^-£j£AS) t*©ft0*H- (Ti-;HS* 
JfcMYtXSttiT) &Ccfc-?T:&g£ 0 Cti6WS«A* 

[0124] *Of*. 1 - 3 ©l^m^-CTn 

i/^JHt?>* : eyiB2 1 *»jsru 7*Fyyj^77^ 50 
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xf&, ^*y«*©#y^y:a>«a*BiHu accj^fli 

J&BS (CVD&) tjebsu c©*uvya>aii^ 
^#->jraxu 7-ksium«c ccr t n 

CCD®, Sra*fe^fgCD«®, 3>**hXS, 
^XS*«0ilUft^ »lt7bfil2Rl^2tr7 

[0125] *SU6CDfl^SI(D^^ y -feJl/T WW:, 

<oi&m 1 -sonfft^ifcy* y 

Z> 0 L^m, 3R-T-©«ilffl{t3&«pIffi'C*-S/c«)lKflia 

fbKKKsns. sec tei&wzmm&vjm-e & & 6 , 

[0 12 6] Mte$/c, JUKDfKDy^'J-feJl/TU 
-ftt. 1 oo-fe;KDMfS^4F 2 9 , fifefcCDAND 

is^^y-feii/ru-f (^kdis^sf 2 e«> 

[0127]*^ *l666©?&S8<D^ftSSS-C«)&^ 

^ey£, gftsmifS, -ecDffico^^ey (dram, sra 
[0128] (mno&mi > *safc©»«», *sso 

y-=eyjRCCA^**IE©l:t*"C#SIHf3^#< L/c, 5 
[0129] — «cc\ j**V'tefr<D9&i&»Vt*1t&M 

*B*tcB, ajRsn/c^^ey^^o^-tyiBcc^os 

fcftSSffiOWJE^^^^-r b* Wot, 
ffi*B5 <* /ca?)Cc mtRZ titc m ^ y hz;ucd y * y «cc 

[0130] — Uft{CtftotiT^4*arB, «*J«H 

y-fe;l/(Z>^*y«^»WEVD □ SBKRO^^ey-b 
Jl/Oyt'JBtclilEOS/tBVD d /2 c 

o<t#, afRSti/c^-ty-fe^Koy^eyBicc^awjE 

ffi<h<Dj:t«l/2-C^>^> e 

[0131] ^gasfioj^jBoy-ty^^r u-recfew 
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jltR>7- FffiUctt&O. FttK ( 1 - A) x 

V D D ^EPJJD-r^,. Sfc. m*B#^c«. F»(e 
m(4V D d . #iW?9-F«MCAxv D D . dW?tf» h 

mco, #miRV9 hmic ( i - a) xv D n &erwn-r 

-5,. CC-C, 1 /3 ^A< l/2-C*-2> (A = 1/2© 

±E—M«K:tTb*i-cn*Wi<cS> . 32tR3 io 
intent 'J -fe-iu©^ V JS(cd>A^fiffii . #jilR©^< 

-t'J -fe>il/©y* V)gtC*^Sm]E©^^C<ii©l:tl*, A 
= l/3©£i* (*S*fffi-C) &*fi!3£±S. U7c*i-5 
T, A=l/3itS©*i*>- 3 i^L^ 
[*1 ] 





(SIR) 
Vdd 


(MM) 

AxVdo 


(a«o 

0 


-Vdo 


-Ax Vco 


(1-A) xVdd 


-AxVuo 


(1-2A) xVdd 


1/3^A<1/2 




(as?) 

0 


(#»R) 
(1-A) xVdd 


(35*) 
Vdo 


VDD 


Ax Vdd 


(#s«?) 

Ax Vdo 


AxVdo 


(2A-1) xVdo 



20 



30 



1/3^A<1/2 



[0132] _hlB©J:^CCEn»p^iEE^|9^-r6C<bCCJ: 40 
K«fSC(!:^ 0 50 
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[o 133] ^nsfecD^jstoy^y-fe^r wtefc^r 
>co A^ ft -* * y ^n^-r ^ci # *Jte <t tc & o 

[0134] (9gMTC>J£tt8 ) *mm<D9m<D&1£l8 vC 

XvivcDt^-rn^o^^ey-fe^Tu^vC^t^r, soi 
ats i 6 o *fflc^rf^HL/fefe<DT, -ecD^Mia^a i 

4£IU0^<£>£ o 3 6«^f^ 3 5 fctHabi&^BMfcK 
-YO^*y-fe;i/»fBa(D«3SigT*«. *^l»$Ii«l 6 

<ha^^^t;J5i3 5 ct^asn/c^^ 3 scomc 

ir & « * ^ -f <Di&inz<&m u x (D^mi ttf-zsm t 

[0135] *m&mzm<D*m&^m*vm? 
**jiH*»9rr sr. soi *s 1 6 0 tcK^si 
Mi6^ws 9 ^*y3R-T-#j»wacWfi 

^feoJ;^(c, tf'fw 3 6 vC^jpBm^A«rtf ^„ CtiJSJl 
[0136] *^o«ffl©^»fl«sa«:teiir«. Si 

[0137] (90bOfl$AB9 ) ±gB*JSO^SS 1 ~~8 CD 

^-e y*^X»^^«iM*^<tor*Bli5iBi 

[0 13 8] ±f^J6<Z)^«84 — 8C[)y*y|R^F 

cc«ttLrfe<ti^ Sec, y*y*-T-x«**»iB«a6 

Si, fftlim^ttfitJ*, -&<Dflfe©^^ry (DRAM, 
SRAM^) fciMRL-Cfcfil*. «*Ht- «Jt©««6 
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x&k>. astral b^>v^^m^mmtMfj<Dja 
a^^s < r §■ a&iiiejss-^fl!!©^* y ©sis^A- 
4> u < *^iicD^s§<D^^^TS> £ <) ©is 

^©:/a^5A£flfe©7*a^A<bAnA>;*.£e:<h 

[oi3 9] sfc, ±.Mmmm&*. mmmmcoimm 

C t &X # £ . m^STftiS iOt 
*aS. 8S^fS©#l*7KL-CO£. MDPIglBS 

9 i i«c«. *mM(Dmmi*mmMm&mfr&£ft-ci> 
-5. $ijffiii5igs9 1 1». ^zmo^momsfrh 

^^^*';mgS<t. ^SleISSi^:?gtgl,fcL S I tp>bfS. 
otC>tfe<tU. 9 l2«Si, 9l3«RF@8SSfi. 20 
9 l 4tt^SP. 9 l 5itT>^U. 9 l 6«m# 

9 i utmrnm-c^^. &&w<D¥mwmm\zL3&*: 

fjtffcU LSI gptD^^m^^AUKCTlf^. Ci^nJtg 
-5-n(Cj;t3, Hvfe*ift;&A1i§K:©kJ:-r C <t*ipj 

[0140] 

[#6BJ©^] £LkJ:991&*>a:.J:9«:. JiiB?£l©#6 

&m2<Dmnfcm&3z>*mmi:rj:'o. jbiaifi 1 ©«*# 30 

[0141] lH)!*<D^tC«fcn«» _tfBl&2©tfcjfM 

tt-^O^MicIS 3 ©itfclRJK&J&JjST * II £ 6 & -5— 
i£CDIff £:a>& < i i> 1 Off 5 C i tC J: 0 , ±iB— 2 © 

nm^'nt* r^^ttcit^^titm^tc^^: y as** m 

40 

[0142] 1 ^©^STC}*. ±IB— jI©Xfi£ 2 M 

[oi43] i mm<DBmt,cj;tiii. ±um 1 <omm# 

m i ©ijfi#j®, m 2 ofttiRyi 3 <75^iisM*^fiS-r 
2>i:mz^-rtii>mMitx.m-e&*>* &tc> _hiajni© 

jSmteM&OOifa^lItt©^^©^^**. t,nT4aMt 
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[0144] i SfttecDffi^c <fcn« . ±ibss i comn& 
mm i <Dm^»m*fim? ztkmi., m< mmztix^ 

i ©^ntwa^ijSir . ±mm 2 ©*eM«_ktc 

[0 14 5] l^SiCD^^Cj;^^ LSI©«f4tb 
[0 14 6] */c. »2©^t?*^^*y)g©M3ft* 

s£(cj;-?-ck. itatfri©^©^^®©^*?*--? 
Bf&ztizj^'jmt mmrjiiftmos *Bm? z> 

[0147] MtCS/c. _htBS i 2 H« ^X«S i H 

[o 148] m3(D§m-v$>z>M*=vm<Dm.&% 
mK.£.->x&. ±mm2<D$m<Dst*'ji&<Dwmj3m<D 

mteoymtfrK.mz. x . m 2 (omm^ayw&.^Bns. s 

n-Cl»-5»0O-C, ±B* 1 <D&W<D 1 SMS0.^-C±fB— iS 
[0 14 9] */c. »4©»li'C**j'*yil©«jfc)&' 

m-ettmmwEm-mmzmirz. itcsfc. ±ib#ns 
^m^mi^m±ics \ 2 h« #*x«s i h, 

[0150] »5©^-c*a^*u»Mj3fi* 

iStCcfc-o-Ct. ±IBm4CD|feBJ<SD^*yj®©»BS^<D 
*B^iB«Kcffiffl • ^'fe^-r^. M(c*/c. 1©* 

js»©^«ft^-ic in*, r . ^2 ©^®»©»ta^^ ^ 
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[0151] 1 *SSO^«:J:n«. JiIE#.fiB¥ig# 
J&J;(cS i 2 He tfXXteS i H« ^L-< « 

SStcfMiSJ-f Sc<b#-e*. y-eyM<D4$tt£*a<k-r io 
[0152] Sfc. »6<D^I§t?*<5^-=fcyK«cJ:n 
ft K> . _hK» 1 ©OTfl«£**fl^fMfrF*dtf» 3 

co^ygtix. <ma±3v) -c##j* 

y * y ©y * y K«:it^-c# u < ffiSfflBrflwoJffct?* 20 

^b£JWT*ci bfc*!ot. ^6©ie?g 

-ca*y*ysi«:j:*i«. iSMs.-cmmn<om>y^') 

[0153] 1 ius©jf2gfc:j:n«. ±^m3<Dmmm 

i£&s*t/«c t». u -p rtam&xetipgti: «fc < y * y 
mzmm-rzzt&x&z. 30 
[0154] 1 ^©t^sK^n^ mm*** ysom 
* y m*m p.n-s±ic . xtBiir 3 ©^ptc^ 

/cJ^TfSiJifcXgriimfry * i/j»*t»-9>* y n 
[0155] 1 Mk<MBflKCJ:titt. XIEIJI 2 ©¥*£** 

<jymk*<D& < a*. ±te^ 1 ©*iSi*©s&*a^©£s4«>± 

[0156] 1 msk<oxmic£tn*. l s I ©tf*4<t o 
T«4>j2:<^t?n-ci-»-5~>y3>?:fflusci-c. y-t 
yja*m^fc3R^«r. ffe©iit^<fc®«8T£©*^js<fc& 

[01573 1 njg©^«c ctn«. ±tam 1 ©*s*§^ 

©JI5$2nm~5nm£ltl,>50t, SWh>* 50 
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mitttmnttezc tttt-czz. .lib 

3¥S#©JSi|fr?-©a&* 3 nm~7 nmt LTt,»-5>© 

t\ a^-y- ■< xumti^ < & o xnnsv&micjz* & 

fty^yig^ji^sn*. 
[0158] */c. mi<D$m-c$>&ji*:*)m*u. m 

*isy* y mx.it. +3VT© 

Vtci)i-z>x. aesftmWcD^^^^^y^eytcib^-r 
^bc^<gmBEgtj^*5pjet-c. <gm©s^b*ipjfii<b^ 

coi59] i $m<DBimx-a> , soi &&±icBm 
$ntt,^©r, v-^SisS&tfFiW >SH^<t, d^-r 

SO lS«3rfflC>£<t. y-XHSRy t FH' 
>fgJ^©^3£^< TS©**^-*?*'). js*-**^** 
AfcfefliiMU y*y^£H^ilWb-r£c 

[0 16 0] m8©#gBJ-c^S^«:^|il8S 

^ ^ * y ^a@8g*5S« s n s . 

[0161] £7^ ^goD^T-fes^ftiait^fc 
«fciT.«. s^^ry-b;KD^^ey«giLri^6<D^?g<D^ 

*<jm*&i->xi<>z<Dx\ {&mK.m®)i> i Pimx$>2>. * 
fc> l-ptD-fe^cDffifiAMF 2 (Fttg'Njnxtr*^) 

-C*«), ^©ANDS^^V-bJUTU-^J:')^ 

i>. L,?t*i^-c. i&mmmtiit. imm&it, mmmit 

[0162] ^1 0(D^BJ-c*^^<$IBtt^a 

(CJ;tl^ XiS®9 0^or>^^tB^gil5]^{^ 

j&tc ±mm&<DfBioy&m®mi:& , %ic/b2 < ? 

SCiAit#5. SO I Sffi*Hj^5i, V-^L 

©^©m?s^3<-rsc<h3&5-c^s„ 3e»(c*/t> s 

O I mfc&mi> Z>L. J - X^H!{RO- KU-f >$uDt<oai 
L. ^=SrlECcmffl<bT^CiAiT?#S„ Lfc*oT. 
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